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 uNITËD STAI.ES PATENT 
iNSOLUBiLIZING AND SOLmlFYING FATTY 
:ACID ESTE]ES OF ALCOHOLS 
ïV[tin New York, N. Y. 
NoD'rïwing. ïïppHcati0R."IimeïT, 948, 
-Serial No. 33»676 
Sïïïb f-G cid esters of alcohols, stanccs are 
iesihhd rekin6us poyic hds,hë }- a dohèrént mss h$êm 
f, xes, ]yh01Ctërs fid he le, which 5 èCh 6thër ffna $hëlsse 
lidifiêd pd ]s Obtained which is to a high rom ëach orner der the psmg _o$ e. - 
WËEbUt-hgùih suhh  àëeWbï ëlfi hç cSacriëd in that .the coere:ce ::-co.m- 
" - " '  ' nd the like of the :ouDe componens evenualy-n y 
dïtCn were !.s.. possible, to ds0e .$hem m ma : :çn::y me presence 
S0ïçens b the pliction o: het or under de- comonen:.. . - ......  .....   ..... .... -.-, :»:-: ..... 
- .... ,- fo 01ïdi:y 6i, Et, WEber, rih,-:l-8!ëè, 
IthS 0- ëén .ed tht upsn continuous nd. other .oh:dno 
 hein: :etined. , xed oils :enerlly bod:ed o:m, or n _G:e ç:,aenyar:mn.or.o 
........ g (abehnd 260  C ) belote they achieve my mventmn  eect t: sol:dcion.d:e.cly 
" " " mas aé '1o bStinable by heat- 40 gel ana w:aou su»s:an::ai loss 
ing such oi and the lie under vacu and by tween the begmmng o me process a e o - 
...... tic :ëlaiize 5'6ht at curance of at least partial solidification. '. 
.... ërtarësr0und 200" C A furner o»ec :s o prepe n O i,. , 
" . " lso ëeh sëd that such etc., "baSe composition wch-can be. re 
:---" ":.-- f;n:«:tan aud ë effected with suc- in such mater tat the coa:ng_ can .te:. : . 
................ n n that elatiniztmn of heatea a:ter bemg appHea to.the se ana têr 
d 0i, ec., With the. osiië xceiio O: b:e :molub:hze« ana sonmne« mrec::y o me 
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3 
waxes, etc., into a state or condition wherein 
the components thereof no longer stick together 
after being insolubilized, whereby the insolubfl- 
ized components can readily be obtained in a 
substantially odorless and tastcless condition. In 5 
this connection, it is still another object to pre- 
pare such insoluble products in a form where 
they may be marie water soluble by enzyme ac- 
tivity or by combined enzyme and acid activity, 
even though such products are insoluble in the 
nsual organic solvents and in water, whereby 
such products are adapted tobe used as an article 
of food for animals and humans inasmuch as 
they are digestible in the living body of animals 
and humans. 15 
Another object is to provide a process which 
will enable the ready separation of the insol- 
ubilized components of the said compounds from 
the non-insolubilized components whereby to 
eliminatc the latter components which may ira- 20 
part unfavorable taste, odor or other undesirable 
characteristics fo said compositions. 
Another object is to provide a physical process 
whereby the novel compositions forming a part 
of this invention may be contactcd with suitable 25 
solvents or swelling liquids in such mariner that 
the various components of the composition do 
hot stick in cohesive fashion, but can be readily 
separated in either a liquid or solid state witlout 
substantial mechanical effort. 0 
A further object is to provide a process for 
producing the said. solidified and insolubilized 
comPositions forming a part of the present in- 
vention, which will be capable of having their 
color, swelling charactcristics, chemical char- 35 
acteristics, and the like, be altered or varied. 
Another object is to provide a process whereby 
oils, fais, waxes and the llke which normally ex- 
ist ai room temperatures in more or less solid 
form or semi-solid form and which normally 40 
can be readily melted upon heating and again 
returned to their original solid or semi-solid state 
upon cooling, into a non-melting, solid form by 
use of the present solidification process. 
Another object is to provide a process whereby 45 
the said fais, oils, waxes and the like, may be 
transferred into a novel physical state such that 
solidification and insolubilization thereof may be 
readily controlled fo the desired extent by con- 
trolling the amount of heat and the length of 5O 
heating rime as well as the intensity of the heat. 
Another object is to provide a process where- 
by the novel solidification method oï the present 
invention may be controlled so as to permit the 
solidification to take place in a single or a se- 55 
lected plurality of operations which can take 
place ai widely separated intervals. 
Thus, if is an obect of the invention to provide 
a process which will permit an initial, prelim- 
inary treatment which will enable a finer uni- 
form solidification to occur readily in a desired 
mariner. 
Another object is to provide a process where- 
by ofls, fais, waxes, etc., which are partially or 
completely saturatedand normally known as non- 
drying or slow-drying oils and the like, may be 
readily and completely solidified and insolublized. 
Another object is to provide a process whereby 
oils, rats, waxes, etc., may readily be purified or 
separated into components which are capable of 7o 
being insolubilized on the one hand, and those 
components on the other hand which are 
capable of being insolubilized. 
Another object of the invention is to provide 
the ïoregoing novel compositions and products 75 
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4 
resultant from use and application of the fore- 
going processes. 
With these and other objects in view, which 
will be understood as the specification proceeds, 
I bave discovered a method of insolubilizing and 
solidifying fatty acid esters of alcohols which 
comprises treating said esters with a potcntially, 
free oxygen-yielding compound incapable of 
forming a metal soap with said esters, ata tcm- 
perature sufficiently elevated fo effect release of 
said free oxygen in said esters whereby to forma 
solidified composition which is insoluble in coal 
tar and petroleum solvents, and which is 
capable of being melted without decomposition 
in the absence of contact with an additional com- 
pound, particularly metal soaps of fatty acids. 
The compounds and compositions which may 
be physically altered by virtue of the present 
process generally include oils, fats, waxes, resins, 
glycol esters of fatty acids, or partial glycol esters 
of fatty acids, resinous polyhydric alcohols and 
the like which, for convenience of the chemist, 
may be identified as esters or partial esters of 
fatty acids and mono-hydric alcohols, di-hydric 
alcohols and other polyhydric alcohols. Thus, in 
the case of polyhydric alcohol esters of fatty 
acids, one or more of the hydroxy groups of the 
alcohols may be replacêd or esterified with a fatty 
acid radical whereas the remainder of the hy- 
droxy groups may remain unaltered or may be 
replaced by other radicals. Examples of the lat- 
ter include alkyd resins which are partial fatty 
acid esters of polyhydric alcohols wherein at least 
one of the hydroxy groups bas been esterifled 
with a phthalic anhydride radical. Other ex- 
amples include resinous polyhydric alcoho]s 
wherein at least one of the hydroxy groups of the 
po]yhydric alc0hols bas been replaced by an oxy- 
aryl radical, such as an oxy-benzene radical or 
the like. 
By further way of example it should be pointed 
out that the invention is also applicable fo par- 
tial esters of the type which contain hydroxy 
groups, such as di-stearin and mono-stearin. In 
this conneation, if is also desired to point out 
that the present invention is equally applicable 
fo saturated and partially saturated fatty acid 
radicals as well as fo unsaturated fatty acid esters 
of the hydroxy alcohols, both monohydric and 
polyhydric. 
The particular potentially, free oxygen-yielding 
catalysts compounds which may be reacted with 
the said oils, rats, etc., fo obtain the solidified 
and insolubilized compounds and compositions 
of the present invention may comprise either hy- 
drogen peroxide or organic per compounds of a 
lipophyllic, off-soluble character. One require- 
ment of these catalysts is that they be capable 
of releasing active oxygen in such a free state and 
in such a manner that the free oxygen is capable 
of acting as a catalytic agent in promoting the 
transformation of the initial ofls, rats, waxes, 
etc., into a solid, insoluble, non-melting state. 
A further requirement of the organic, potentially 
oxygen-yielding peroxide catalysts is that they 
be off-soluble or lipophyllic in character; that is, 
that they bave a greater affinity for lipids gen- 
erally than they do for water, and as such they 
must be capable of being uniformily distributed 
in the initial starting compounds which are 
thereby solidified and insolubilized. Perhaps the 
most important requirement of the potentially, 
free oxygen-yielding catalyst compounds is that 
they be incapable of forming a metal soap. By 
metal soap I mean to include any metal compound 



of-an organic:acid..or :ester tlereof which is ai 
least par£ially soluble in a fatty acid eser of an 
alcohol. 
It is surprising indeed that hydrogen .peroxide 
may be successfully used in the practice of the 5 
invention in view of ifs hydrophyllic character, 
but I bave found that by maintaining the re- 
action emperature near, ai or above the boiling 
point of the hydrogen peroxide, I ara able o 
eIIect the transformation by repeating the action 10 
one or more rimes. I bave also round that con- 
tinual sirring of the reacting mass contributes 
appreciably to the transformation reaction. 
While I do hot desire fo be restricted fo any par- 
ticular theory, if is my observation that this 15 
water of the 1-1202 boils olI during the transfor- 
mation belote it can hinder the catalytic action 
of the ïree, active oxygen. 
The organic, potentially oxygen-yielding cata- 
lyst compounds are generally of the alkyl, aryl, .0 
and alkyl aryl peroxide type which are of an 
off-soluble or lipophyllic character. Thus, I have 
selected certain specific catalysts which are 
representative of the class of catalyst compounds 
which corne within the purview of my invention. 25 
These include 
Diacetyl peroxide, 
Tertiary butyl perbenzoate, 
Di-tertiary butYl peroxide, 30 
Tertiary butyl hydroperoxide, 
Benzoyl peroxide, and 
Dimethyl benzyl hydroperoxide (cumene hydro- 
peroxide). 
IAkewise, oxygen-yielding, organic per coin- 35 
pounds which are more lipophyllic than hydro- 
phyllic in character are operable; whereas; com- 
pounds which are both hydrophyllic and lipo- 
phyllic in a state of balance are generalty oper- 
able und6r more extreme conditions of boat, 4O 
excess amount of catalyst, rime of reaction and 
repetitions oï the present process. Moreover, I 
bave round that ordinary metallic peroxides, such 
as magnesium peroxide are hot operable because 
they result in the formation of a metatlic soap et5 
which, according fo my discoveries as set forth 
in my Copending application, Ser. No. 748,665, 
now Patent 2,476,879, issued July 19, 1949, causes 
the solubilization and liquefaction of the com- 
pounds treated, no 
Moreover, I bave found that the eff]ciency of 
the transformation and the uniformity of the 
product can be increased by adding fo either the 
initial compound or the catalyst or both, an addi- 
tional compound which is a solvent for either the 55 
initial compound and/or the catalyst. Thus, I 
bave found if advantageous fo add one part 
toluene fo two parts tertiary butyl per-benzoate 
catalyst. By way of further example, 7 parts 
dimethyl phthalate may be added fo three parts 0 
di-acetyl peroxide. In this connection, it has 
been round desirable to select a catalyst of the 
abovetype, the boiling point oî which is in the 
neighborhood of the reaction temperature at 
Which the catalyst is especially effective in re- 65 
lèasing the free oxygen, whereby the presence 
Of the added solvent serves to intensify the 
solidification. 
The solidification which takes place actually 
produces a solid state in contrast to the known 70 
state of gelatinization. The invention is as 
equally applicable fo .natural or synthetically 
produced non-gelatinized compositions as if is 
to partially and completely gelatinized composi- 
tions,  However, in the latter:case,. I. bave round 75 

by actual .experiment.that a. highe-r perceng 
of insolùble marrer is produced although: i. 
pears;toibe developed:within andclosely.-adjacent 
to.tlïe: gelatinuous pot.tions. Thus, thave:found 
that the  separation' 0f.the insolubilized«.solidifiet 
portion from .the non,-solidifled pot.tion of the 
partially or completely gelatinous -mass is 
rendered more  diiïicult. Accordingly, I. bave 
round that it requires repeated an'd. exçenlet 
separation steps to. achieve:anactual yield:Which 
is eclual fo the percentage of solidification :that 
bas tken place within e gelatinous mïss. 
The following working examples will serve 
illustrate the processes and products coming. 
within the realm of the present invention and 
will also serve to illustrate the use of a repre- 
sentative number of the class of initial-star.ring 
compounds and .compositions,..potentially, :free 
oxygen-yielding catalysts, solvents, and solidifled 
and insolubflized products covered by the present 
invention: 
Exaple 1 
About 500 parts linseed off were mixed ith 25 
parts toluene solvent and 50 parts t-butyl,per- 
benzoate catalyst and slowly heated. -When the- 
first gas-bubbles.began to develop af the bottom 
of the container, the heating was continued 
under stirring. When the temperature reached 
about 125 ° C., the heat source was shut off and 
stirring was continued. The temperature.con - 
tinued to fise during the gas development. When 
it had reached about 150 ° C., the mass solidified 
to a fluffy substance which was raising in t ho 
kettle. The temperature continued rising until 
the reaction had corne fo an end at which rime 
the reaction product had=solidified. The product 
also may be obtained without the addition-of sol- 
vent and without stirring f the mixture during 
the transformation. 
If bas been round helpful in observing the 
course of the reacion, fo drop a.small sample of 
the compound on a hot place.to indicate the for- 
mation of the non-melting, solid product. After 
solidification, further heat development can be 
broken up by stirring cold air into the solidified 
substance or by transferring the solid substance 
into a cold, neutraIliquid. The product-of this 
process is.in form of a s01id, fluffy or poppy-sub- 
stance which will hot melt without decomposi- 
tion. It does hOt dissolve in toluene, benzoyl, 
petroleum naphtha or any of the usual so!vents 
for fixed oils. It swells to such a..degree that it 
increases its volume in. contact with solvents,, but 
does notswell in such manner or to such_extent 
that a coherent swollen mass is obtained. 
Accordingly, the resulting product can.be .puri« 
fied from unused parts of the perbenzoate .cata- 
lyst, or decomposition products,.or from.the non- 
solidifled .portion of the off, by the use of said 
solvents, including boiling in such.solvents or ex- 
traction with solvent vapours. The product can 
be filtered off and dried in an oven ai tempera- 
tures aïound and above 50 ° C. ,It can-also be- 
boiled in water and then dried in an oven,.,or. 
it can be dried at room,temperature over-desic- 
cator substances. The product can likewisebe 
purified by boiling in water-and then treuting 
with organic solvents. These purification treat- 
ments can be repes, ted ultil the desired stae of 
isolation, of the insoluble product and the de- 
sired conditions of taste and odor bave .been 
reached. 
In leating the solid-substance in an oven- at 
about 55 °" C. for- an ex-tended: period, or .at botit  
100°Cofor a shorter.period,: a-certainl0dlflc- 
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tion can bè obtained, whereby the solidifled prod- 
uct darkens or appears more intense in celer. 
It bas been observed that such modification sub- 
stantially ceases ata certain point and there- 
after further heating for 48 hours at 100 ° C. does 
net appreciably modify the product. 
While preferred heating temperatures for the 
various stages of treatment of purification and 
drying are se forth in the examples, it will be 
understood that temperatures will vary in ac- 
cordance with the physical and chemical condi- 
tion of the starting materials, the quantities of 
the starting materials and other substances em- 
ployed, and the form and the speed of heating. 
Example 2 
The process set forth in Example 1 was prac-- 
ticed with the following materials: 

0il Used 

(a) 100 parts China wood 
oil. 
(b) 53 parts Florida tung 
otl. 
(c) 120 parts soybean oil 
wtth 5 parts rosin. 

(d) 20 parts linseed oil 
(break stabilized) with 
10 parts ttmg oil. 
(«) 80 parts perilia oil with 
20 parts China wood 
oil. 
(ri 26 par ts linseed oil Z-2... 

Added 
Sourcc of Free 0xygen Volatile 
Solvent 
8 parts t-butyl perbenzo- . ......... 
are. 
4 parts d-tertiary-butyl- _ ......... °-5 
peroxide. 
mixture of 9 parts t-butyl- . 
perbenzoate with 4.5 
parts t-butyl-hydro-per- 
oxide. 
3 parts t-butyl perbcnzo- . ......... 
ate. 30 
10 parts t-butyl-perbenzo- 5 parts 
ate. benzol. 
2.3 parts 95 % benzoyl per- . ......... 
oxide with stearic acid. 

8 
the modifled cottonseed oil product with 2 parts 
petroleum naphtha and 2.5 parts t-butyl-per- 
benzoate. In heating it as set forth in Example 
1, the substance was solidlfled in one treatment 
5 between, about and above 135 and 200 ° C. 
Example 5 
The process of Example 1 was applied te cern 
off, another semi-drying or non-drying off, by 
]0 treating it in the two steps as set forth in Ex- 
ample 3. 56 parts cern off were treated initially 
with 5 parts, secondly with 3 parts t-butyl-per- 
benzoate, whereby solidification was obtained. 
15 Example 6 
This exemplifies the solidification of a semi- 
drying or non-drying off together with a drying 
oil, whereby the solidification occurs more rapidly. 
2O 45 parts cern off were mixed with 10 parts tung 
oil and 7 parts t-butyl-perbenzoate. They were 
heated in accordance with Example 1. Solidifica- 
tion occurred in the initial treatment between 
at about 135 te 175 ° C. 
Example 7 
The process set ïorth in Example 1 was applied 
te a plant wax; namely, carnauba wax. 58 parts 
commercial carnauba wax were melted by heating 
te about 105 ° C. Seven parts t-butyl-perbenzoate 
were added as a source of free oxygen and the 
heating was continued. At about 130 ° C., gas 
development occurred and the temperature con- 
tinued te fise, even after removal of the reaction 
35 vessel frein the source. Solidification occurred 
freely at about 180 ° C. The solid product did net 
melt on a hot plate. It was purifled by boiling 
if in about 4 rimes its own weight of toluene 
followed by hot filtering. The operation was re- 
peated with toluene, again with petroleum ether, 
and after drying, again with ethyl alcohol0 and 
finally boiled twice in water te remove all traces 
of decomposition products resulting frein the cat- 
alyst treatment. A yield of about 45% insoluble 
45 product substance was obtained. 
Example 8 
Plant waxes generally require more than one 
treatment with the oxygen-yielding catalyst te 
50achieve solidification, as shown by the following: 

Example 3 
The process set forth in Example 1 was fol- 
lowed in solidlfying cottonseed off, an oil of the 
group of semi-drying or non-drying ofls. 44 parts 40 
cottonseed off were mixed with 2 parts toluene 
and 4.8 parts t-butyl-perbenzoate and heated as 
set forth in Example 1. Gas development oc- 
curred especially between 150 and 200 ° C. After 
the reaction had quieted down, the off had 
become more viscous than it was before the treat- 
ment, but it had net yet been solidified. 
The ultraviolet spectrum of the off in this modi- 
fled condition showed a clear shifting in optical 
density. T'ne modified off also had a higher vis- 
cosity and lower lodine number than the initial 
off. 
After repeating the reaction on the modifled 
off with an additional 3 parts of the saine catalyst, 
solidification was obtained at about 140 ° C. in the 
saine manner as the drying oils of Examples 1 
and 2. T'ne solidifled sustance was purified by 
immersing if into petroleum ether ïor 15 minutes, 
decanting the ether, and repeating the extrac- 
tion. After flltering, the solid substance was 
pressed against a porous fllter paper, washed 
again with petroleum ether and dried. Then if 
was further purified by heating it with water 
and again dried. A loose and light colored solid 
substance was obtained with a very slight degree 
of odor or taste which can be removed by further 
extraction. 
Example 4 
The process set forth in Exarnple 1 was fol- 
lowed in solidlfying cottonseed off. The oil was 7o 
flrst treated by distilling off the oily substance. 
In this particular example, 19% of the substance 
of the off was removed by vacuum distillation and 

Wax Used 

(a) 25 grains 0uriem'i 

C,O (b) a plat wax derived 
from herbs or. 
shrubs 25 g. Cande- 
lilla wax 

5 
(c) a plant wax derived 
from fruits and ber- 
ries; 26 g. Japan 
wax 

Xlumber 
ff Treat- 
ments 
1 
2 
1 
2 

Source of frce oxygen 

3 g. t-butyl-perbenzoate 
heated up te about 185 ° C 
2 g. of the same catalyst 
heated te solidification 
3 g. t-butyl-perbenzoate 
Leated up te about 170 ° C 
2 g. of the saine catalyst were 
added af ter the compound 
of the first treatment had 
been cooled te about 100°C. 
Seine gel-formation oeeur. 
red in addition te the solid- 
ification 
4 g. t-butyl-perbenzoate 
eau.ced, on heating up te 
190°G, a vehement reactton 
whereby a gelatinot sub- 
stance was formed whieh 
was cooled te about II0°C 
2 g. of the saine reagent were 
added and a solid sub- 
stance was formed. 

Example 9 

a clear off was obtained. The clear off was treated In this example ced liver off was used in pro- 
as set forth in Example 1, by mixing 44 parts of 75 ducing a solid oil substance according te theproc- 



9 
ess set foÆth in Eaple. !. 40 parts cod liver 
off were mixed with 1.5 pals benzoyl peroxide and 
heated under stirringatabout 85 ° C. The solid 
Source. of" oxygen appeared to go into a liquid 
combiltion with the off, and on continuing the 
heating, the free oxygen was developed. The 

Type of Wax Type of Catalyst 

5 (a) .25 g. shellac wax, an 
lnsect wax. 

3 g. t-butyl-perbnzoate was OEilized in 
each of three treatments. Solidification 

heating.was continued fo about 200 ° C. The-clear 
modifiedofl was storedfor several:weeks and on 
heating it again with 2:5 parts t-butyl-perbenzo- () 
are, solidification occurred. As set forth in Ex- 10 
ample 4, the off can be initially distilled to relnove 
a .portion of the nonsolidfble colnponents. 
The same process was carried out with lard off, 
solidification being obtained in. the saine manner. 
15 
Example I0 
(c) 
The process set forth in Example 1 was applied 
to a fish off; namely, Menhaden fish off. 40 
parts of the oil were solidified in two steps with 
the same source o.f free oxygen, using a mixture 20 
of the off with 2 parts xylene and 4 parts t-butyl- 
perbenzoate and heating it to about 200 ° ç. Aîter 
cooling the product to about 85 ° C., the substance 

25.g. woolfat of the. 
type known as lano- 
lin. 

25 grains spemacetti 
vcax. 

occurred at around 165 ° C. About 
72.4% ,yield,of solidified subsa,co 
obtained after purification. 
4 g. t-butyl-prbenzoate develope.¢l-a:vory 
sto:my reaction wTith strong, nat 
velopment. Partial solidifioetion  oc- 
curred in the first treatment;. Airer 
cooling, .3 g. of the samecla]yst vas 
added, followed by heating. When.the 
reaction began, the vessel was remoyed 
from the hcater and the tempgra.tlre 
continued rising to above 205 Q C: The 
weight of the s01id final pr9ductwus hot 
much.diffrent from th weight oLhe 
initial woolfat. 
TreateoE witll 4 grains of t-but$1pbea- 
zoate.. The composition 
to about 190 ° C. After ooling;:3 grains 
of the saine catalyst .ware addedwhich 
resu!ted_in a violent raction and tlio 
formation of a yellowish oflysubstance. 
After cooling,4o about 120°C,, 2..5.g..of 
the saine catalyst was addd. 
composition .was then hetedoto.about 
140 ° C.,after-which the temperatm:e 
rose stedily.to about 200 o C: n he 
resulting-product bcame fully solidi- 

was again treated with 3 parts of the saine cata- 
lyst. 
The off was characterized aïter the first treat- 
ment by a change in viscosity, a decreae in the 
iodine number and a shiït in the optical density 
in its ultraviolet absorption spectrum, in com- 
parison fo the saine figures for the initial, un- 30 
treated Off. 
ExampZe 
The process set forth in Exalnple 1. was applied 
to bacon fat, a ïed oil which has a solid 
pearance, at normal ooln temperatures. 30 
grains comlnercial bacon were slowly heated so 
that the ïat substance became liquified and could 
be separated froln the non-fat substance. In this 
liquid forln, the oil-like ïat substance was de- 
canted and, aïter cooling, a white ïat was ob- 
tained. 20 grains oï this white ïat were lnixed 
with 2 parts di-tertiary-butyl-di-perphthalate. 
One part toluene was added and the lnixture 
heated fo about 180 ° ç. After cooling fo about 
ï0 ° C., t-he substance wss heated with about 1.8 
partst-butyl-perbenzoate catalyst. Solidification 
occurred and the product was then purified by 
extracting4he substance in a Soxleth extraction 
apparatus, usng a petroleum  derived solvent as 50 
the puriïying liq-d: The purified substance con- 
sisted oï loose, light-solid particles oï a slightly 
crea-m-co!ored- appearanc 
Example 12 55 
Thv proçess_s9.t_f_or.th i.n Exmple 1 was applied (b) 
to b_eeswax, an.iDsect wax. 41 parts of commer- 
cial white b.eeswax were melted and mixed ,with 5 
parts of t-buÇyl-perbenzoate, Gas development 
occurred vehemently on heating between 140 and 0 (c) 
164 ° C., which coninued aïter vessel was removed 
ïr0m the-hot plate. No solidification having oC- 
cur.red, heati.g was c0ntin.ed up-to.abopt 2_00? C. 
Tl%en.themus.s:wasl!0wdlt0çcool to about 90 ° C. 05 
Agah 4.pu_-rs of the saine source of free oxygen 
was.:added.nd the-heating procedure was repeat- 
ed. Since solidification had not yet occurred, 
third treatment with 4 parts of the saine per- 
benzoate-was carried out which resulted in solidi- 70 
fication at about lï0 ° C. The solid product was 
purified by.extraction.with tolueneand, aïter dry- 
ing, by b0fling-in water and drying at 115 ° C. ïor 
5 hours A yield--ofabout 50% insoluble producç 
was. obtained. 75 

25 (d) 32 prts Florid 
Tung oil and 8 parts 
Candelilla Wax. 

fied. 
The mixture was teated with.4 parts 
95o benzoyl proxide in steari äbid. 
The mixture was:heated to above 200 ° 
C. and then cooled. Therefter, 3 g. of 
the same catalyst were added,: thore- 
action beginning at .about 210 ° C. at 
which rime the mass turnçd to  brow- 
ish solid. 

Example I-4 
25 grras powdered Montan wax were heated 
35 with 4 g. t-butyl-perbenzaate. The.reaction began 
so violently around 120 ° C. that the vessel was 
moved ïrom the source of heat. The temperature 
went up fo about 185 ° C. and partial solidifica- 
tion Occurred. Aïter cooling to below 140 ° C., ,0.5 
40 g. lnore.of,thecatalys were added .and-so!idifiCa- 
tion.was .obtained. The.second test.v«us.discon- 
tinued ai around 14 ° C. by throwing the eactior 
product into a-solventto interrupt the reaction. 
45 From the full purification 
water, about 28 fo 30% solid insoluble, infusible 
substance was isolated at that point of the .re- 
action_. 
Example 15 

Synthetic 0il 
(a) 92 parts isomerized. 
linsd oil (commer- 
cial Isoline Z3). 
30.parts synthetic p, 
obtained from com- 

0kygen-yielding Volatile-Sol-- 
catalyst vent adde4 
.8 parts diacetyl per- 16 parts di- 
oxide, m e t h y l 
phthalate. 
1.8 parts benzoyl per- - ............... 
oxide. 
4 parts di-tertiary-bu- - ............... 
tyl-diperphthalate 
(a solid that meRs-in 
the oil at about 75 ° 
1.sC')p'art s di-tcrtiary ................ 
butyt-diperphth3- 
4 parts di-tertiry-bu- 2 parts-petrol- 
tyl-diperphlhalate, naphtha: 
2 di-tertiy-butF.1- - ............... 
peroxide. Solidifi- 
cation begins at 145  
C., but temparature 
goes up to 195 ° C. 
3 parts t-butyl-per- 2 parts petrol- 
benzoate, naphtha, 

bining sorbitol with 
soya fatty acids (¢om- 
mercial "Atlas G 
876"). 
40 parts of a syntheic 
off from sorbitol and 
linsd fatty acids. 
(commercial "Atlas 
(d) '8a5;' of a linseed 
off which was reacted 
with maleic anhy- 
drate (commercial 
"Trimol"). 
(e) 42.Spartsdehydrated 
castor -off (commer- 
cial "Castung 403- 

Z3"). 
(f) 40 parts dehydrated 
castor off (commer- 
cial "Casttmg 403 
Z3"). 
(g) 30 parts synthetic tri- 
glyceride off (com- 
mercial Neo fat 290). 



11 
In all above instances, solidification was 
achieved in accordance fo the process set forth in 
Example 1. 
Exarple 16 
This exemplifies the process of Example I as 
applied to a synthetic wax-like materil solidified 
according to Example 1, 
(a) 22 g. polyethylene glycol di-tri-ricinoleate 
were heated with 2 grains t-butyl-perbenzoate. 
In the lïrst treatment a strong reaction occurred 
and solidification was reached between 150 and 
170 ° C. The purification was performed in the 
same manner as hereinbefore set forth. 
(b) The solidification of another product of a 
dihydric-stearate, an emulsifiable wax-like esteri- 15 
fication product of a dihydric alcohol (like di- 
ethylenglycol) wlth a fatty acid, obtained under 
pressure and heat in the presence of a catalyst, 
e. g., sodium glycerophosphate, was successfully 
accomplished. In heating 30 parts of this ester 20 
with 3 parts t-butyl-perbenzoate up te 210 ° C., 
and a second rime with the saine amount of the 
reagent up to 200 ° C., no solidification occurred. 
After a third treatment with 2 parts of the re- 
agent some solidification was produced above 150 ° 25 
C. and after a fourth treatment with about 2 
parts of the catalyst rapid solidification of the 
ester resulted. 
(c) In a similar way full effect was reached af 
the fourth treatment of 42 parts diethylene glycol 
monolaureate (Glaurin) with 4, 3, 3 and 2 parts 
of the t-butyl-perbenzoate respectively. Solidi- 
fication occurred around 160 ° C. and the tempera- 
ture rose to about 190 ° C. Purification was per- 
formed with the usual solvent treatment. 35 
Examp 17 
This exemplifies the application of the process 
set forth in Example 1 to such compounds which 40 
contain groups of polyhydroxyl alcohols and fat- 
ty acids with phthalic anhydride (commercial 
"alkyd" resins). 
In this example the alkyd resin is used in a 
form wherein it bas been modified with a drying 45 
oil. 159 parts of an alkyd resin of a long oin 
modifled group, obtained from polyhydroxyl al- 
cohol and phthalic anhydride and soybean oil 
substance were mixed with 10 parts toluene and 
14 parts t-butyl-perbenzoate and treated as set 5O 
forth in Example 1 until solidification occurred. 
Solidification occurred quite rapidly. 
Esample 18 
This exemplified the application of the process 55 
of Example 10 to another group of alkyd resins 
which contain non-drying-oil substance instead 
of the drying oil substance of Example 10. 

Alkyd compound with Added 
non-drying off Oxygen-yielding Catalyst Volatile 
Solvent 
(a) 41 p.arts "alkyoE" 5 parts t-butyl perbenzo- 5 parts tol- 
reln tcommercial ate. uene. 
"Rezyl 92-5")° 
(The prooEuct obtaineoE was well solioEIfled, but still less uniform in 
character than the following examples.) 
(b) 48 parts of the saine 
alkyd resin. 

2,599,39T 
Exampl 19 
The following embodiments exemplify modifi- 
cation of the rate of solidification in accordance 
with the processes as set forth above, such modi- 
5 fication being accomplished by combining slower 
solidifying compounds with those which Yeact 
more rapidly, or by modifying those which are 
solidified rapidly by combining them with others 
which react more slowly. 
10 

GO 

(¢) 10.5 parts of the saine 
aldYd resia. 

Treated initially with 3 ] 5 parts toi- 
parts benzoyl peroxide ) uene. 
and, after coolng, with 3 
parts t-butyl-perbenzo- 
are. 
Two successive treat- 11partsxy- 
ments with 1.5 parts t- | lene. 
butyl-perbenzoateo 

70 

75 

Compounds for Modifying Catalyst Oxygen Volatile 
Solidification Substance Source Solvent 
Added 

(a) 15.5 parts alkyd 
resin with soybean oil 
substance (commer- 
cial Aroplaz 1085). 

1.5 parts t-butyl- 
perbenzoate. 

parts 
toluene. 

(Solidified rapidly in aecordance with Example 1.) 

(b) 15.5 parts of the 
saine alkyd resin. 

3.5 parts cot- 
tonseed 
oil. 

Saine as in (a)_.._] Saine as 
in 

(Solidifled somewhat more slowly than the previous e.mmple.) 
11. parts 
xylene. 

(c) 16.Sparts alkydre- [ None ........ 
30 sin with non-drying ] 
oil (commercial Rezyl ] 
92-5). ] 

I 
Two step treat- I 
ment involving I 
1.8 parts and[ 
1.2 parts cata- 
lyst respec-  
ttvely. 

(Solidificd in two steps around 150 to 180 ° C.) 
(d) 15partsofthesame I 3 pars Chi- 1.Sparts .......... 
altryd with non-dry.  ha wood 
ing oil. 1 oil. 
(Solidified in one step below 199 ° C.) 

Example 20 
This example shows that the solidification 
products can be effected by enzymes and acids in 
the process of digestion. 
In the course of the specification it bas been 
pointed out that the insolubilized solidifications 
of these esters are insoluble in the usual solvents 
and in water. Thus, these stable and easlly trans- 
portable materials can be used where, for 
stance, ordinary ofls would be used, so long as 
is hot necessary fo use such olls in liquid or solu- 
ble form. To demonstrate this, the prescrit ex- 
ample shows that the insolubility of the solidified 
substance does hot eliminate its digestibility and 
it shows that the solidifled substances of the pres- 
ent invention are not basically different in this 
respect: 
(A) Tests were ruade by actual feeding of the 
solidifled substances fo a living animal, a young 
white male rat of known background and of an 
initial weight of 219.3 grains. The feeding circle 
was begun after a 24 hours period of starving the 
animal with water supply exclusively. Each day 
afterwards, the animal received a food offering 
consisting of 2.5 g. dry solidified ester of changing 
origin ruade in accordance with the prescrit in- 
vention and a mixture of 13 g. of the saine solidi- 
fication mixed with 20 g. scrambled raw egg sub- 
stance. The weight of the intake and the con- 
tent of insoluble substance in the excrements 
was checked in each case and the percentage of 
digested solids was calculated. The animal was 



- .f.l:anubsequenl das:th.solidiflca£ions=Çfï the 
fotlowing çexm-nltes: 
(-). Exemple 1: Vegetale ofl:(lseed off). 
ô) xte of 8. par-solids of Example  11: 
animal.fat (bacon fat). with_5 prtssolids of 
ample 9.: .animal oil (cod:liver oit) 
(c)- ample 12: Wax :from animalsource (bêes- 
($) Exempte 15: Synthetic triglyceride oil (Net 
a 90) 
(«), Exmp]e 5: Vegetable. non-ying, oil (com- 
I) 
(g) Example 18: Oil-modified alkyd resin (! 
92-5) 
n-gll casesthe anl _okin dail.beçween 10 
 ISg: of"the solioEflcation. In deçermg 
the amou of insoluble maçerremaining in.çhe 
cremens; çhe act was ng!çed çhaç een 
der_ normal keel feeg. ¢0nditions, 
 am's-excremens contain.abOUt.45% insoluble 
BUffeen--oerloong/his facç, and deduct 
11-insoluble-subsçce in e excremen from 
theses:,as undigesed, solidification; the fol  
lo.esut wereoaed= 
Average of digesç subsçance from tes «- e 
(bçween 53% -and 74%  for:çhe various 
om ç:I8;8 : andçst:g  342%. 
Thi.ves«anaverageof«5-,5% fora11.s which 

warmed:slowly toge ther: a::ï temlzature.balov 
hat.::a: :whih: on: 
ublemixte:beingdfluted:whsvenk 
These:mtes.wee sred: for::severk months 
5 -içhout any,subsntial-influenceon .the:sabfli 
of-the .mixte. However, upon heating the x 
tures to a tempemturepeitting the: releaoe tf 
oxygen und the partial escape of solvt, the 
soHdffication occurred as se:eeforth-in Example:i. 
en parts-of the mte were spread er 
a-be, ,as by coatg:on ai panel, or  .dipping 
a. piece of mel in-the, mte, .an inlubil- 
tion as duc when such coveed:prts" were 
.eosed in:a heated di oven, or::unexpo:- 
se fo fra r light, or otherwise headso 
that the free oxygen ws:released from the coat- 
ing mixte after its,.application. If w found 
tht the m d a gher percentage of iol- 
ubte-bsance than .a similar film-produced: from 
the sme initial oil .and der the saine condi- 
o whout utflizinghe pçesentcaoElys (g 
sAlar m thickness, dg temperate.dry 
ingme; etc.). 
The-sme process was also successf 
25 plied- the remain naturaland sythetic .i- 
tial-compods cited in the preceding exemples. 
Eample 22 
The oxgen-yieldg substance itself: my"be 
30 ed as a solvent for the comd which is -fo 
be-appli and subsequently soHdffied. 
cordance with this scover, 50 pr-of soya:- 
bean oil were xed with 6 pa butylhydro- 

10 

15 

is, not-much - different-frein, the normal dat _on peroxide .and treated like the coating compoun-ds 
the usuel food of'the sa-me--animal After,test g, $5 setfòrth in xample 21. 

.ttie:weight-of »theanimal,was'2152 g. 
(S). In:a secondseries,the solidifications.were 
first soaked in water for 24 « hours.before feeding 
and 2.5 g. bread .was .added to:.thedaily diet for 
 -more complote nourishment; the.results.were as 40 
i011ows: 
(h) Solide o Exemple 1  
.() Solids:ee.of Exemple 1 
(k) Solids,of Example:e12 
Based on-fi days' feeding, the.. percent, of 
gested« solids-went up fo 6:5 to 80:3% with,an 
average-of«6T3% and the weight ofthe animal 
roseto: 228:5 g. 
(C) t,--the end' of the test series, mixtures of 
these Watersoaked solidifications, (I..part dry 
weight) with the normal kernel, food (3 parts) 
were given; readilyaccepted and consumed. 
The tests, show that the solidifications, are in- 
deed- digestible. The above, solidifications were 
also eaten in smll amounts" by several humans 
and were- digested, in the normai manner, so far 
as is known, without ill.effects; 
Exemple 21 
This.exeraplilïes the. application -Of:the present 
process: f0r-the.solidification: and insolubilization 
of coatirgs,, impregnafions and other forme of 
layers produced'from compounds containing poly- 
-hy.d.roxy.l-alcohol-f.atty-acid esters; invluding such 
cornpounds which contin other ester  forming 
,grouL%s-;-t.hat is, incluàng, for instance; alkyds, 
being, aplied for:the: purpose=oE "filmfforming in 
a conditon-where :they-are combined  with Uleast 
one thinning liquid. 
:50:parts-of bodied linseed oil1 (Z42)- wereaTzixed 
with 25-,parts" totuene. To -this:mix,ur; 5:larts 
terfiary bubyl hydroperox-ide in n oil-sotvent 
mixture.were added. 
In::anoher .embodiment ,5- lar:ts 4er=ti_ary ,buW1 
perbenzo.te ,were ,added .dietly.-t: :.the- oil. nd 

Exemple. 23 
Compounds containing phthalic anhydride 
compositions, in addition to the usuel .oils; maY 
be insolubilized and solidffied. 72 parts alkyd 
resin derived from a polyhydroxyl alcohol, 
phthalic anhydride and the substance obtined 
from dehydrated castor oil were mixed with 36 
parts xylene solvent. 7 parts t-butyl-perbenzo- 
45 are were added and the mixture Was:used, as set 
forth, in Example 21 in the form of a. coating 
composition. 
Exemple 24. 
ExemPlifies the application of the process as 
5O set forth in Example 21 to mixtures of fixed oil 
and alkyd compounds, with other substances: 
/ mixture of 25 parts alkyd resin (modified 
with soybean oil substance) with 10 parts mel- 
-amine type resin (melamac resin) and 15 parts 
55 synthetic oil (derived from sorbitol with linseed 
fatty acids) .was mixed with 18.5 parts, toluene, 
25 parts mineral spirit and 6:5 parts of,' butanol 
as solvents. To 100 parts thereof, 5 parts t-butyl 
hydroperoxide were added and the product vas 
60 treated as set forth in Exemple 21 as a coating 
composition. Steel panels were dipped into the 
solution, allowed to drain and were exposed to a 
dryflngoven (120 °C.). A-well solidified and widè 
ly insolubilized film was obtained. 
C.5 Examine 2.5 
ExemplifiC.£he application ofthe process s.set 
OEOrth in Example 13 to a coating composition 
,which contains pigments in addition to the sol 
70 uble ingredients: 
(a). A.composition was obtained:by mixingsnd 
-milling. together 1400 parts lead chromate; 680 
paxts red-_led and: 320 parts zinc ox, ide with.. 8.00 
parfs:bodied linsed o1 (,7,2) and, l0:-pa-rfs:of 
:75 petroleum, naphhaç solyen 



this paste were mixed with 300 parts of a 50% 
solution of soyabean ofl-modified a]kyd resin, 120 
parts of 50% solution of.a me]amine type (me]a- 
mac) resin and 325 parts toluene as thinner. To 
thïs composition, 5 % t-butyl-hydroperoxide was 
added. This product was thon used as a paint. 
If was app]ied as a coating and dried af about 
130 ° C. A well-cured solvent resistant solidified 
coating was obtained. 
(b) 89 parts commercial, standard Army o]ive- 
drab paint was thinned with 8.9 parts to].uene and 
2.22 parts t-butyl perbenzoate and the product 
was treated as in («) above; a highly so]idified, 
solvent resistant coating of high quality was ob- 
tained. 
ExampIe 26 
This exemplifies the application of the presen 
solidification process fo a coating composition 
which contains at least a portion of ïatty acid 
esters of po]yhydroxy] a]coho]s, afer such com- 
position bas been app]ied fo another materia]. 
100 feet of fiber g]ass covered e]ectric wire 
were coated with a coating composition contain- 
ing 50 parts of a commercial varnish produced at 
]east partia]]y from fatty acid esters of polyhy- 
droxyl alcohols (in this examp]e the varnish was 
based on a linseed off composition disso]ved in 50 
parts mineral spirits). The wire was a]]owed fo 
drain after being immersed in the varnish, and 
passed through an oven heated fo 110 ° C. in 5 
minute stages. The coating composition begal] 
fo set, but had not been ful]y cured. Before cur- 
ing had been completed, the wire was passed 
through a container holding a mixture of 10 parts 
tertiary butyl hydroperoxide in 30 parts petrole- 
um naphtha. Alternatively, the liquid catalyst 
can be applied by dipping, spraying or the like. 
The coated catalyst treated wire was passed in 
5 minute stages through an oven heated fo 120 ° 
C., resulting in a well-cured, highly insolubilized 
coating. 
Excmple 27 
The catalyst, cumene hydroperoxide is a com- 
mercial product containing about 68.1% dimeth- 
yl-benzyl-hydroperoxide in dimethyl-benzyl alco- 
bol and acetophenone, the actual hydroperoxide 
having a calculated active oxygen content of 
about 10%. 45 parts linseed off were mixed with 
5 parts commercial cumene hydroperoxide and 3 
parts toluene. On heating, a vehement reaction 
occurred and the temperature went up fo about 
190 ° C. No solidification had occurred. The 
substance was allowed fo cool fo about 120 ° C. 
and 2 parts catalyst were added. On heating, 
solidification occm'red rapidly. After bofling the 
reaction product in toluene, filtering and drying 
the solid substance, 38 g. or (89%) of the initial 
off were ¢btained as a solidification. 
ExampIe 28 
The solidification of fatty acid esters of resin- 
ous polyhydroxyl alcohols may also be accomp- 
lished by practice of the present invention as 
shown by the following example: 
123 g. of a synthetic resinous po]yhydroxyl al- 
cohol, the .condensation product of bis-phenol and 
epichlorohydrin (commercial Epon resin, in par- 
ticular type No. 1004) were esterified by heating 
with 82.8 g. fatty acids. In this case, the chem- 
ically conjugated linseed fatty acids (commercial 
Conjulin fattF acids) were used. The esterifica- 
tion was obtained in the usual manner by heat- 
ing the compounds in an off bath under continu- 
ous stirring and passing a fiow of carbon dioxide 
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throuh the reaction vessel. Reaction was ob- 
served around 190 ° C. and the heating was con- 
tinued fo around 230 ° C. The resulting ester was 
a resin of a wax-like, milky appearance melting 
5 around 70 ° C. 
To produce the solidification products in ac- 
cordance with the present invention, 42 parts of 
the ester were melted with 6 parts toluene and 
4 parts of t-butyl-perbenzoate catalyst. Three 
10 catalytic heating treatments were ruade, whereby 
solidification was obtained. The reaction prod- 
uct was purified 'by boiling twice in toluene, filter- 
ing and drying. 34 g. dry solidification were ob- 
tained. 
15 Example 29 
To exemplify the effect of the free oxygen 
action as procured from a substance which is 
capable of releasing such active oxygen, but 
which is hot soluble in off, hydrogen peroxide 
20 was used as follows: 
(a) 47 g. bodied linseed off were mixed with 
15 grains 30% hydrogen peroxide and heated 
under stirring. Heavy ïoaming developed around 
90 ° C. ïrom the evaporation oï the water and 
25 the oxygen release, tteating was continued up 
to 210 ° C. without solidification. After cooling 
fo around 100 ° C., 10 g. hydrogen peroxide were 
added followed by heating up to 210 ° C. No 
solidification was obtained and aïter a third 
30 
treatment with 9 g. hydrogen peroxide, solidifi- 
cation occurred. The solid particles were some- 
what softer in texture than the other examples 
and swelled to a greater extent. They also ex- 
35 hibited a greater cohesive tendency than the 
solidifications from the previous examples. Ater 
heating twice with toluene, filtering and drying, 
24 g. dry solids were obtained. 
(b) 75 g. bodied linseed off were heated in 
40 a vessel equipped with a mechanical stirrer. 
When the temperatm'e reached about 90 ° C., the 
30% hydrogen peroxide catalyst was allowed fo 
drop continuously into the mixture. The fil'St 
run was ruade with 25 g. peroxide. The water 
45 appeared fo evaporate rapidlF and gas develop- 
ment appeared to effect the oil under stirring. 
After the peroxide had been added, the tem- 
perature was allowed fo raise and the reaction 
died down. Heatlng was discontinued af about 
50 200 ° C. A slight gel was obtained. Aïter re- 
suming the heating of the mixture which had 
cooled off fo about 95 ° C., peroxide was allowed 
to drop into the mixture under stirring. When 
about 15 g. peroxide had dropped in and the 
55 temperature had increased fo about 120 ° C., 
solidification occurred fo such an extent that 
movement of the mechanical stirrer was halted 
by the substance. The product was similar fo 
that obtained in (a) above. 
60 The present invention can be used for the pro- 
duction of the insolubilized form of fatty acid 
esters of polyhydroxyl alcohols and combinations 
of such esters with other ester-forming acids 
and compositions of such materials with other 
65 substances. Such products can be used as a 
stable, easily transportable and substantially re- 
sistant form oï off, wax, or fat products so long 
as it is hot necessary to use these substances in 
liquid or soluble form. 
EE0 The products o the present invention can a!so 
be separated from admixttu.es of the initial ester 
substances which do hot take part in the actual 
solidification and which may be undesirable 
cause of faste, odor or other undesirable qualifies. 
'5 The solidified substances of the present in: 
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vention can be solubilized as set forth in my 
co-pending application Ser. No. 78,665 %nd can 
be. Used in the production of coatings, plastic 
Compounds, etc. In this form of use, the present 
invention makes if possible fo séparate the part 5 
of ttie substance which is actually capable of 
solidification from other substances vhich are 
hot capable of solidification, and combine suCh 
isolated products with other materials which are 
selected because of their characteristics, or fo 10 
produce compounds which are more uniform 
than in their initial forms and Which are there- 
fore compatible with Substances which are hOt 
compatible with the initial substance: 
By applying this invention fo solutions, if has 15 
become possible fo produce coatings, imprega- 
tions, and simflar compounds whicti can be 
stored, shipped and applied fo thWdesired base 
in the desired form and which can thon be in- 
Solubflized to a high degree of ins01ubilization. 20 
By virtue oï their easy form of handiing, the 
catalysts themselves, or mixtures of the catälysts 
with ortier materials, can be kept separatelyand 
can be added to such compounds as intensifiers 
0f/the insolubilization af any rime before order- 
ingthe actual application of the solution. They 
can also be used on previously applied and par- 
fialiy dried coatings, for further intensifying the 
insolubflization of the film, as by immersing the 
aplied coating in the catalyst or o its com- 30 
binations, and exposingsuch co.ted-and im- 
mersed parts fo conditions where the oxygen is 
freed directly on the coatings which are further 
tobe solidified. Such immersion may be effect- 
ed by dipping, spraylng, etc. The coated sub- 35 
stance, for instance long piece goods; like fabrics, 
cables, paper, etc. may be contacted by the free 
oxygen-yielding catalyst in a continuous process 
before completing the ins01ubflization of the 
coated materials. 4O 
A further aspect o.f my invention is that the 
processes and products disclosed and claimed 
hereby are adapted fo be Used in conjunction 
and cooperation with the processes and products 
disclosed and claimed in my copending applica- 
tion Ser. No. 748,665, now Patent 2,476,879, issued 45 
July 19, 1949. Briefly, this latter application re- 
lates fo a process for solubilizing and liquifying 
fatty acid esters of alcohols, such as fixed ofls, 
which are in a highly gelatinized state, by mix- 50 
ing them af elevated temperatures with a metal 
soap. 
To avoid neediess repetition in the present 
specification, I desire to state af this point that 
I have solubilized and liquified all the insolu- 55 
bilized, solidified products ruade in accordance 
with the foregoing working examples by utflizing 
the process of my aforesaid copending applica- 
tion. If is my intention that the aforesaid co- 
pending application bea part and parcel of the 60 
present specification fo that extent and there- 
fore my present application is a continuation-in- 
part of the aforesaid copending application Ser. 
No. 748,665, now Patent 2,476,879, issued July 19, 
1949, in this respect. 65 
In fact, the only pr0cess presently known fo 
me for solubilizing and liquifying the solidified 
and insolubilized products of the prescrit inven- 
tion without decomposition is by use of my dis- 
covery as set forth in my aforesaid copending 70 
application. 
It will be apparent that in this respect, my dis- 
coveries enable a complote and continuing cycle 
of physical transformations from a liquid, soluble " 
state fo a solidified, insoluble state and back 75 

again, regardless of whether or hOt the materials 
treated at any stage of the transformation are 
in a ngn-gelatinized, partially-gelatinized or 
hig_ly gelatinized form. 
In the foreg0ing specification and w0rking 
amples, I have selected a representativ_e number 
of the many initial starting materials and oxy « 
gen-yielding catalysts which may be utflized with 
thePrccess of my invention in ordër to châtain 
the novel resulting prcducts. Among these com- 
pounds, al1 of which I intend to inblude within 
the scope of my appended claires, are tle foll_ow- 
ing: 
Fatty acid esters of alcohols 
From vegetable sources 
Drying oils 
semi-drying Çnd. nen-drying oils 
Waxes and waF-like mate rials 
From animal sources 
Animal oi!s 
Animal fats 
Waxes and wax-like substances 
From minera1 sources 
Montan wax 
Synthetic oils and Wa-1e substances 
Oil-modified alkyd resins 
Fatty acids esters of resinous PO1yhydroxyl al:e 
cohols 
.Therefore, it Will be apparent that by use of 
the terre "fatty acid esters of alcohol,' I mean 
to incl.ude both natural and synthetically pro- 
duced cmpounds: In addition, I mean t0 inclúde, 
m0nohydroxyl; dihydroxyl and other polyhy- 
droxyl alcohols including resins  and resinous 
polyhydroxyi alc0hots. By use of the term "oils,;' 
!'mean to includè both natural and synthetic.ofls 
and ratsand other lipids. 
H0wever, it wfll be apparent and understood 
that various modifiçations and. equi/alents com- 
ing within the realm of my discoveries may be 
used andI inteml fo include these within' the 
Scope of the appended claires defining my inven: 
ton. 
I claire: 
1. A method of insolubilizing and solidifying 
higher .oEatty acid esters of alcohols characterized 
by their solubflity in coal far and petroleum sol- 
vents, which comprises treating said esters with 
af least about 4.5 percent by weight of an organic 
peroxide, at a temperature of af least about 90 ° 
C., and sufliciently elevated to effect substantially 
immediate and complote release of free oxygen 
therein fo form a solidiiïed reaction product in 
the form of a mass of incoherent, solid particles, 
said reaction product being insoluble in coal far 
and petroleum solvents. 
2. A method of insolbilizing and solidifying 
higher fatty acid esters of alcohols characterized 
by their solubility in coal tar and petroleum sol- 
vents, which comprises treating said esters with 
at least about 4.5 percent by weight of an alkyl 
peroxide, at a temperature of af least about 90 ° 
C., and sufficientiy elevated fo effect substantially 
immediate and complote release of free oxygen 
therein fo form a solidified reaction product in 
the form of a mass of incoherent, solid particles, 
said reaction product being insoluble in coal tar 
and petroleum solvents. 
3. A method of insolubilizing and solidïying 
higher fatty acid esters of alcohols characterized 
by their solubflity in coal far and petroleum sol- 
vents, which comprises treating said esters with 
ai least about 4.5 percent by weight of an aryl 
peroxide, ai a temperature of at least about 90 ° 
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C., and suflicient]y elevated fo effect substantially 
immediate and complete release of free oxygen 
therein to forma solidified reaction product in 
the form of a mass of incoherent, solid particles, 
said reaction product being insoluble in coal far 
and petroleum solvents. 
4. A method of insolubilizing and solidifying 
higher fatty acid esters of alcohols characterized 
by their solubility in coal far and petroleum sol- 
vents, which comprises treating said esters with 
af least about 4.5 percent by weight of an alkyl- 
aryl peroxde, af a temperature of af least about 
90 ° C., and sufliciently elevated fo effect sub- 
stantially immediate and complete release of 
free oxygen therein fo forma solidified reaction 
product in the form of a mass of incoherent, solid 
particles, said reaction product being insoluble 
in coal far and petroleum solvents. 
5. The method set forth in claire 2 wherein 
the alkyl peroxide is an acetyl peroxide. 
6. The method set forth in claire 2 wherein 
the alkyl peroxide is a butyl peroxide. 
7. The method set forth in claire 3 wherein 
the aryl peroxide is a perbenzoate. 
8. The method set forth in claire 3 wherein the. 
aryl peroxide s a perphthalate. 
9. The method set forth in claire 4 wherein 
the alkyl-aryl peroxide is a methylated benzoate. 
10. A method of insolubilizing and solidifying 
higher fatty acid esters of monohydric alcohols 
characterized by their solubility in coal far and 
petroleum solvents, which comprises treating said 
esters with at least about 4.5 percent by weight 
of an organic peroxide ata temperature of af 
least about 90 ° C., and sufliciently elevated to 
effect substantially immediate and complete 
lease of free oxygen therein fo forma solidified 
reaction product in the form of a mass of inco- 
herent, solid particles, said reaction product be- 
ing insoluble in coal far and petroleum solvents. 
11. A method of insolubilizing and solidifying 
higher fatty acid esters of polyhydric alcohols 
characterized by their solubility in coal tar and 
petroleum solvents, which comprises treating said 

2O 
esters with at least about 4.5 lerCent by welght 
of an organic peroxide ata temperature of at 
least about 90 ° C., and sufliciently elevated to 
fect substantially immediate and complete re- 
5 lease of free oxygen therein to forma solidifled 
reaction product in the form of a mass of inco- 
herent, solid particles, said reaction product bec 
ing insoluble in coal far and petroleum solvents. 
12. The method set forth in claire 10 wherein 
l0 the higher fatty acid ester of the monohydric 
alcohol is an ester-wax. 
13. The method set forth in claire 10 wherein 
the monohydric alcohol is a high atomic alcohol. 
14. The method set forth in claire 11 wherein 
15 the polyhydric alcohol is a glycol. 
15. The method set forth in claire 11 wherein 
the polyhydric alcohol is a glycerol. 
16. The method set forth in claire 1 wherein 
the higher fatty acid ester of an alcohol com- 
20 prises aresin. 
17. The method set forth in claire 1 wherein 
the higher fatty acid ester of an alcohol comprises 
a wax. 
18. The method set forth in claim 1 wherein 
25 the higher fatty acid ester of an alcohol com- 
prises an off. 
19. The method set forth in claim 1 wherein 
the higher fatty acid ester of an alcohol com- 
prises a resinous fatty acid polyhydric alcohol 
30 ester of a condensation polymer of epichlorohy- 
drin and bisphenol. 
MAi KIONSTEIN. 
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